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SPECIFICATION 

1. Title of the Device: TONER REPLENISHING DEVICE 

2 . Claim 

A toner replenishing device to replenish toner by 
attaching a toner replenishing container to a toner 
replenishing part of a developing unit, wherein a flexible 
cylindrical body is added to opening portion of a toner 
replenishing container body, outflow of a developing agent 
is blocked by squeezing an outer circumference of the 
cylindrical body by an elastic member, and a toner 
replenishing open cylinder which can be relatively advanced 
into the cylindrical body against the squeezing force of the 
elastic member is provided on the toner replenishing part- 



3. Detailed Description of the Device 
Tochnlcal Field of the Device 

The present device relates to a toner replenishing 
device to replenish toner to a developing unit In an image 
forming device such as an electrophotographic copier and an 
electrostatic recording device. 

n ftB flription of the Related Art 

In an image forming device to visualize an 
electrostatic latent image, a toner Image is formed by 
feeding powder developing agent to the electrostatic latent 
image formed on a photosensitive body or a member to be 
charged , transferring the toner image on a paper sheet or 
the like, and fixing the toner image. 

The developing agent includes a two-component 
developing agent with the toner for a dye and a carrier as a 
toner carrier mixed at an adequate ratio, and a one- 
component developing agent formed of only the magnetic toner. 

For the former developing agent, the quantity of the 
toner in the developing agent is reduced as the developing 
agent is used, and the toner concentration is maintained by 
adequately feeding the toner in the developing agent from a 
toner storage tank. Therefore, the toner of the 
predetermined quantity or more must always be stored in the 
toner storage tank, and the toner is replenished at an 



Adequate t lining . 

On the other hand, for the latter. I.e.. the one- 
component developing agent, there occurs no problem of 
maintenance of the toner concentration. However, it is the 
same as the two- component developing agent in that the toner 
consumed by the operation of the image forming device must 
be adequately replenished. 

In both developing agents, the toner is a very fine 
powder of micron unit, and when the toner is replenished in 
the toner storage tank, the toner is easily scattered or 
leaked in air. Internal and external portions of the image 
forming device are stained, resulting in inconveniences that 
hands and clothes of a worker are stained. 

In a general conventional toner replenishing method, 
the toner is replenished from the toner replenishing 
container by using a spoon, or by pouring the toner 
inclining the toner replenishing container while oscillating 
it. However, by these methods, the toner-staining easily 
occurs, and the toner replenishing efficiency is degraded if 
the replenishing work is deliberately performed to avoid 
toner- staining. 

In order to solve these Inconveniences, various kinds 
of toner replenishing container (hereinafter, referred to as 
"toner cartridge") which are directly attached to the toner 
replenishing part of the developing unit have been proposed. 
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An example includes a type ±n which an opening for 
replenishing the toner of the toner cartridge is sealed by 
an adhesive 9heet , and the toner cartridge is attached to 
the toner storage tank after the adhesive sheet is peeled 
off. However, in this type, if the toner cartridge is 
oscillated when peeling off the sheet, the toner is stirred 
up by the vibration, and this type is not satisfactory. 

Further, the toner cartridges disclosed in Japanese 
Examined Utility Model Application Publication No. 52-24505 
and Japanese Unexamined Patent Application Publication No. 
55-90979 are of the type in which an opening portion thereof 
is sealed by an adhesive sheet, and the sheet is peeled off 
while the toner cartridge is attached to the toner storage 
tank (or the developing unit body) , and the periphery is 
hardly stained by the toner when the toner cartridge is 
attached. However, in both cases, when the toner cartridge 
is detached from the toner storage tank, the opening is kept 
open, and the toner deposited and remaining on an inner wall 
of a cartridge body spills inside and outside the image 
forming device, the toner- staining possibly occurs, and the 
toner cartridge must be handled deliberately. 

In addition, in the toner cartridge disclosed in 
Japanese Examined Utility Model Application Publication No. 
52-24505, the adhesive sheet must be peeled off while pulled 
by hand afrer the toner cartridge Is attached to the toner 
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storage tank, and the operation is troublesome. 

Obiec* of the Devinp 

The present device is achieved under the above- 
described circumstances, and an object thereof is to provide 
a toner replenishing device without any toner- staining when 
the toner replenishing container (the toner cartridge) is 
attached/detached to/from the developing unit. 

Configuration of the Device 

In a toner replenishing device of the present device, a 
flexible cylindrical body is added to an opening portion of 
a toner replenishing container body, the opening is sealed 
by squeezing the cylindrical body by an elastic member, a 
toner replenishing open cylinder which is relatively 
advanced in the cylindrical body against the squeezing force 
of the elastic member is provided on a toner replenishing 
part of a developing unit, a toner replenishing open 
cylinder expands the elastic member and is advanced into the 
cylindrical body when a toner replenishing container (a 
toner cartridge) is attached the toner replenishing part, 
the toner stored in the toner cartridge flows out to the 
developing unit side through the opening, the cylindrical 
body and the toner replenishing open cylinder. When the 
toner cartridge is drawn out of the toner replenishing part 



after toner replenishment is completed, the cylindrical body 
is squeezed again by the elastic member, and the opening le 
re-sealed. 

Kmftodimnnt 

An embodiment of the present device will be described 
with reference to Figs. 1 to 6 . 

A toner cartridge 1 to store toner T mainly comprises a 
cylindrical part 2 having a funnel-shaped bottom wall 3 with 
a top portion thereof closed, three studs 6 extending from a 
circumferential wall of the cylindrical part 2, an annular 
member 7 to connect tip portions of the studs 6 to each 
other in an annular manner, a spoke -shaped (spoke) member 8 
to connect the tip portions of the studs 6 to each other In 
the radial direction of the annular member 7, a short 
tubular wall 4 extending from a lower end of the funnel- 
shaped bottom wall 3 to demarcate an opening 5, and a short 
tubular portion 9 which is attached to a center portion of 
the annular member 7 (In other words, a mutual connection 
portion of each spoke -shaped member 8) to demarcate a 
through hole 10 in the vertical direction. Both end 
portions of a flexible thin- walled cylindrical body 11 which 
is formed of resin, rubber or the like and cylindrical in 
original shape are adhered to outer circumferences of the 
tubular wall 4 and the tubular portion 9 in an airtight 
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manner, and the cylindrical body 11 Is reduced at an 
Intermediate portion thereof by a rubber band 12 to block 
the outflow of the toner through the opening 5 (refer to 
Figs- 1 and 2, where Fig, 2 is a cross -sectional view 
through the line II -II in Fig. 1). 

On the other hand, the inside diameter of an upper 
portion of a toner storage tank 20 of a developing unit is 
substantially agreed with the outside diameter of the toner 
cartridge 1 (the outside diameter of the cylindrical part 2 
and the annular member 7), and the upper portion of the 
toner storage tank is formed as a cylindrical body to which 
the toner cartridge 1 is Inserted. A supporting wall 21 for 
the toner cartridge is added at a predetermined depth 
position from an open end of the cylindrical body while 
blocking the inside, and a toner replenishing open cylinder 
22 to communicate upper and lower spaces is erected on an 
upper surface of a center portion of the supporting wall 21. 
Four frame-like members 23 are integrally attached to an 
upper end portion of this toner replenishing open cylinder 
22 in an A-framed manner. The height of the toner 
replenishing open cylinder 2 2 is determined so that the 
toner replenishing open cylinder passes through the tubular 
portion 9 of the toner cartridge 1 from a lower side and 
reaches an inner chamber of the cylindrical part 2 (refer to 
Figs. 3 and 4, where Fig. 4 is a cross-sectional view 
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through the line IV- IV In Fig. 3). 

The present embodiment has the configuration described 
above, and to replenish the toner in the toner storage tank 
20 of the developing unit, the studs 6 of the toner 
cartridge 1 are directed downwardly and Inserted from an 
upper end open portion of the toner storage tank 20 as shown 
in Fig. 1 . the through hole 10 of the tubular portion 9 is 
agreed with the toner replenishing open cylinder 22, and 
further pressed down (refer to Fig. 5). 

By this press-down operation, the toner replenishing 
open cylinder 22 of a pointed tip portion is relatively 
advanced in the cylindrical body 11 , the cylindrical body 11 
is expanded against the squeezing force of the rubber band 
12, and the toner replenishing open cylinder 22 is passed 
through the opening of the tubular wall 4 , and reaches an 
inner chamber of the cylindrical part 2 . Insertion of the 
toner cartridge 1 with respect to the toner storage tank 20 
is regulated by the supporting wall 21. During this time, 
the toner T in the cylindrical part 2 flows into the toner 
replenishing open cylinder 22 through spaces between a 
plurality of frame-like members 23 from the time when the 
toner replenishing open cylinder 22 expands the cylindrical 
body 11 in a squeezed condition, and flows down into the 
toner storage tank therebelow (refer to Fig, 6). 

The toner cartridge 1 is attached to the toner storage 



tank 20 as it Is f and drawn out when the toner is 
replenished next , or after the toner Is completely 
discharged. 

Therefore, when detaching the toner cartridge 1, the 
toner cartridge 1 is lifted from the toner storage tank 20, 
the toner replenishing open cylinder 2 3 is relatively drawn 
out of the cylindrical body 11. and the cylindrical body 11 
is squeezed again by the rubber band 12. Thus, the toner 
cartridge 1 can be taken out while the opening 5 is re- 
sealed. 

As described above, in the present embodiment, the 
toner cartridge 1 can be attached to the toner storage tank 
20 while the opening 5 le sealed by squeezing the 
cylindrical body 11 by the rubber band 12.- Further, by the 
attaching operation, the toner replenishing open cylinder 22 
is advanced into the cylindrical body 11, and the opening 5 
is unsealed. Therefore, no toner-staining occurs, or any 
unsealing operation need not be performed separately. 

In addition, when the toner cartridge 1 is taken out of 
the toner storage tank 20, the toner replenishing open 
cylinder 22 is relatively drawn out of the cylindrical body 
11, and at the same time, the cylindrical body 11 is 
squeezed by the rubber band 12, and the opening 5 is re- 
sealed. Thus, the toner deposited and remaining on an inner 
wall of the cylindrical part 2 is not dripped, or any re- 
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sealing operation need not be performed separately. 

Next, a toner cartridge 30 shown in Fig. 7 will be 
described . 

A lower structure of the toner cartridge 30 is 
different from that of the toner cartridge 1 . An outer 
circumferential wall of a cylindrical portion 31 to store 
the toner T extends downwardly in a skirt shape to form a 
leg cylinder 32. an upper end portion of a flexible thin- 
walled cylindrical body 36 which is formed of resin, rubber 
or the like, is adhered to an outer circumference of a 
tubular wall 34 in a funnel-shaped bottom wall 33, a lower 
end portion of the cylindrical body 36 is expanded , and 
adhered to the outer circumference of the leg cylinder 32 in 
an inverted manner, the cylindrical body 36 is squeezed by a 
rubber band 37, and an opening 3 5 is sealed. This toner 
cartridge 30 is also attachable/detachable to/from the toner 
storage tank 20 similar to the toner cartridge 1. and 
similar effect can be obtained. 

Advanta ge of the Device 

As clarified in the description of the embodiments, in 
the toner replenishing device of the present device, the 
opening is sealed by attaching the flexible cylindrical body 
to the opening portion of the toner cartridge body portion, 
and squeezing the cylindrical body by an elastic member, and 



the toner replenishing open cylinder which can be advanced 
relatively into the cylindrical body against the squeezing 
force of the elastic member is provided on the toner 
replenishing part of the developing unit. Therefore, when 
the toner cartridge is attached to the toner replenishing 
P art ' opening is unsealed by the toner replenishing open 

cylinder to prevent any toner-staining, and any special 
unsealing operation need not be performed. 

Further, when the toner cartridge is taken out of the 
toner replenishing part, the flexible cylindrical body is 
squeezed by the elastic member to seal the opening. 
Therefore, toner-staining can be prevented during the 
detachment operation, and any special re-sealing operation 
need not be performed. 

4. Brief Description of Drawings 

Fig. 1 is a schematic representation of a toner 
cartridge in accordance with an embodiment of the present 
device. Fig. 2 is a cross -sectional view through the line 
II-II in Fig. 1, Fig. 3 is a schematic representation of a 
major portion of a toner storage tank of a developing unit. 
Fig. 4 is a cross-sectional view through the line IV-IV in 
Fig. 3, Fig. 5 and Fig. 6 are longitudinal cross -sectional 
views to show an attaching mode of the toner cartridge to 
the toner storage tank, and Fig. 7 is a longitudinal cross- 
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sectional view of the toner cartridge of another embodiment. 

I . . . toner cartridge 
5 . . . opening 

10. . .through hole 

II . . .cylindrical body 
12... rubber band 

20. . .toner storage tank 

22... toner replenishing open cylinder 
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